











C. C. MORFIT
Consulting Engineer

11 Broadway

New York

April 24, 1943

H. A, Brassert & Company
60 East 42nd Street

New York, New York
Gentlemen:

Submitted herewith is a report of Investigation No. 1,
Sanford Coal Region, based upon fileld and office studies of the
Dan River and Deep River coal fields of North Carolina.

It is our opinion further investigation of the Dan River
Coal Field is not warranted as such coal as exists is thin and not
possible of economic mining under present conditions.

The study of the Deep River Coal Field of Lee, Chatham
and Moore Counties, developed indlications of an extensive body of
merchantable coal requiring diamond core drill prospecting to
accurately determine the extent, thickness and piteh of the seam.
Pending such prospecting, we belleve it conservative to estimate an
average coal thickness of forty inches, pitch of seam 140 or 24.8%,
and for the present, 2,500 feet cover as the limit of workability.
We consider only the upper bench of what 1s locally knowm as the
Cumnock seam as merchantable coal, as our investigation of the lower
bench under the black band showed a coal too High in inherent ash to
lend 1tself to mechanical or other c¢leaning.

For the purpose of estimating the virgin coal reserves
and the test drilling program necessary, the field was divided into

three tracts as shown by the following tabulation. Reference to drill
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holes by Eavenson refers to five holes drilled under the direction
of Howard N, Eavenson and Associates, the information with respect

to which has not been released.

Tract No. 1, Proven area 6,000,000 Net Tons Recoverable Coal
If logs of drill holes
by Eavenson are avail-
able and prove coal as

reported, 2,500,000 " " - "
8,500,000 Net Tons Recoverable Coal
To be proven, 8,511,560 " *®
Tract No. 1, Total, 17,011,560 Net Tons Recoverable Coal
n w2 To be proven, 9,964,567 noow
" " 3, To be proven, 19,206,600 " " n "
Total Indicated Territory 46,182,727 Net Tons Recoverable Coal

No allowance made for dip of seam.

Tract No. 1, 17,011,560 N,T, @ 1500 per day = 43 years for cne mine
Tract Nos, 1 & 2, 26,976,127 " n w ~n n o3 n " two mines
Tract No. 142 & 3, 46,182,727 » @ n n v 430 * " four mines.

A gummary of the estimated cost of diamond core drilling is

as follows:

Tract Fo. 1, If records of Favenson are available, 8,250 ft @ 2,50 $20,625
Additionals . " - " not " 29500 £t @ 2,50 6,250
Tract NOe 1, 10’750 ft @ 2.50 $26,875
Tract No. 2, : 14,000 ft @ 2,50 35,000
Tract No. 3, 15,000 £+ @ 2,50 37,500

Estimated Cost of Brilling Campalgn to prove Tracts Nos. 1, 2 & 3, $99,375

Should drilling prove the_dip of the seam less than that used
for the location of theV2,5OO feet cover line, then there will be a
considerable increase in the estimate of tonnage reserves shown in the
above tabulétion. |

In addition to the foregoing and depending upon the results
obtained in proving the above three Tracts, &nd depen&ing further upon an

intensive geologlical study of the area in question, there is a possibility
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that there may be an appreciable acreage of workable thickness of coal
in Moore County towards Carthage, west of Lee County line south of
Deep River.

| The coal in mining i1s quite friable but not nearly as
much as the Sewell coal of the Tug River field of West Virginia,
The following analyses show it to be an ideal fuel for domestic, gas,
metallurgical and other industrial uses.

Moisture 1.04%

Volatile Matter 34.07
Pixed Carbon 57.39

Ash 750
Total 100,00%
Sulphur 1.81
Phosphorus 0,003
TiO2 0.003

The coal's coking characteristics mekes it an excellent
fuel for a Gurran-Knowles type of coke oven plant., The commercial
possibilities of this added industrial development for North Carolina
by the installation of small key plants at points such as Raleigh,
Charlotte, Vinston-Salem and other simllar locations, should be the
subject of a separate report.

Regardless of past experlence to the coﬁtrary, our
investigation justifies the conclusion that mining operations properly
financed and under capable management can operate successfully in this
field and provide an attractive return on the capital invested. There
are no insurmountable mining problems involved. With flame=proof equip-

ment and adequate ventilation, mining oﬁerations gshould not be unduly
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hazardoﬁs and operations can be proseeded with under conditions
ideal for complete mechanizations. As construction work at the
various army camps in the vicinity is rapidly being completed, -
there should be an ample supply of losal labor.

The following estimate of mining costs may conservativqu
be taken as representative of what costs will actually be. These
costs are predicated upon a fully mechanized mine operating two shifté
per day, 5 days per week, 260 days per year, producing 1,500 net tons per -
dﬁy or 390,000 net toné per annums The estimate is based upon present

mining and day laborvrates and present costs of materials and supplies.

Loading cost. $ .80 rer net ton
Inside day lebor cost . L6 "M "
Total Inside Labor Cost ' 1.26 Per Net Ton
Outside Day Labor Cost 23 " wn O

g 1:49 Per Net Ton
Social Security and Workmen's

Compensation Taxes JOo " " "
Total Mine Labor Cost 1.59 Per Net Ton
Material and Supplies 30" v n
Power J2# w 0w
Total Mining Cost ‘ 2,01 Per Net Ton
Office, Overhead & Taxes Jon n ow
Total Cost of Production 231 Per Net Ton
Depletion & Depreciation W15 " 0w
Total Gross Cost of Production $ 2.46 Per Net Ton

Pending final detail design and mine projections after

the drilling campaign of Tract No. 1 is completed, we estimate a typical
mine installation to produce the above tonnage to sost approximately

$1,400,000 or $3.59 per ton of annual output.
A study of the potential coal market within a radius of

150 miles of the proposed development shows that typieal cities within
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that area have a combined population of over 600,000 and an estimated
coal consumption of over 3,300,000 tons per year. With proper
prepiration and a consistent source of supply, there is not logical
reason why the estimated output of the field should no find a ready
market. Contributing to this conclusion is the fgct ﬁhat coal shipped
from this field to typical North Carolina points carries a freight
differential in its favor of $1.2/ to $2.41 per net ton as compared
with the freight rate on coal from compsting fields to the same
destinations.

Using a sales price of $3.03 per net ton, based upon
Amendmeht No. 40 to Maximum Price Regulation No. 120 of the Office
of Price Adminlstration, the operating possibilities of a single
coal mine 1nsta11ation of a capacity of 390,000 net tons of coal per

annum, we estimate to be as follows.

Saless
390,000 Net Tons @ $ 3.03 $ 1,181,700
Costt

Total Gross Cost of Produc-
tion @ § 2,46 net ton 459,400

A
- )

‘Indidated Annual Net Operating Profit,
mbject to Federal and State Income

Taxes, @ $ .57 net _ 222,300

l"v

' The installation of the four 1,500 net tons per day mining
plants within the area of Tracts Nos. 1, 2 and 3 will pro¥ide employment

for approximately 1,200 men.

<
e o e o i s
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that area have a combined population of over 600,000 and an estimated |
coal consumption of over 3,300,000 tons per year. With proper
preparation and a consistent source of supply, there is not logical
reason why the estim:ted output of the field should no find a ready
market, Cohtributing to this eonclusion is the fgot fhat coal shipped
from this field to typical North Carolina points carries a freight
differential in its favor of $1.24 to $2.41 per net ton as compared
with the freight rate on coal from competing flelds to the same
destinations.

Using a sales price of $3.03 per net ton, based upon
Amendmeht No, 40 to Maximm Price Regulation No. 120 of the Office
of Price Adminis%ration, thé operating possibilities of a single
coalxmine installation of a capacié} of 390,000 net tons of coal per

annum, we estimate to be as follows.

Saless
390,000 Net Tons ' @ $ 3.03 $ 1,181,700
Cogts

Total Gross Cost of Produc-
tion @ $ 2,46 net ton 459,400

‘Indidated Annual Net Operating Profit,
subject to Federal and State Income
i . Taxes, @ § .57 net 22,300

" The installation of the four 1,500 net tons per day mining
plants within the area of Tracts Nos. 1, 2 and 3 will protide employment

for approximately 1,200 men.
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Due to loss of part of sample in shipment, we have been

unable to ineclude an analysis of the commercial possibilities from
the mining and preparation of the Black Band ore underlying the
upper bench of the coal seam., This phase of the examination should
be covered by a supplemental report.

- The result of our investigation fully justifies the
recommended procedure towards the establighment of a coal mining

industry in the State of North Carolina.

Respectfully submitted,
(Sgd) C. C. Morfit

CCMsef g



MINING AT THE BIG ORE BANK IN LINCOLN COUNTY

The Big Ore Bank, about four.miles north of Iron Station and six
miles east of Lincolnton, was mined for about 10C years prior to 1882, but
the workings were shallow, and the tonnage removed was not large. Accord-
ing to Mitze (Bulletin Xo. 1, ¥.C.G.S., p. 90) the old workings weré

gcattered over a length of nearly a mile, and from the map published with

o

the Tenth Census appear to be in two groups, ons of which is 600 feet wide,

G

[=S
i

and 2500 feet long. Thers g gap of 1000 feet betwsen the two groups.
The last work is said to have been done at the Y"engine shafi", which was
100 feet deep. HNitze reconstructed a cross-section of the ore at the shaft,

from verbal information, and showed three bands of' ore, 38 feet wide in ell,

and between the ore~bands two bands of schist, together 7 feet wide, which

probably contained a smell perceptage of magnetite. The ore and the included

bands of schizt could be mined together econorically by sublevel stoping

&9
the schisgt bands probably producing enough iron in the concentrator to pay
for their ireatiment. ’

The ore is irregular in length, width and height, and will re-
quire closas and careful prospecting underground, if no ore-bodies are to
be overlooked; but it is likely that eversze production per unit of ares
or length on the vein will be fairly gniform. This irrezularity of occur-
rence will increase the cost of mining and develOpment,.especially the
emount of exploratory drifting.

As the Big (re Bark is the most promising of the 0ld mlnes in the
magnatite belt that crosses Lincolrn County, it has been selected as &n
example for estimating costs of development, equipment and operaticn It

1s assumed that the ore has been mined to & depth of 100 feet, although

this 1s true only in part, and new mining will be done below that depth.

A e
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Underground mining will, therefore, be employed, and the oré will be
hoisted through & shaft., Probably one hoisting shaft will be enough to
serve the whole property, but in this theoretical study only the southern
half of the old mine will be considered. .

The old engine-~shaft was in the hanging wall, but the ne%—éhaft
should be ir ths foot-wall, not less than 150 feet from the ore-body. In
this preliminary prcject the shaft will be located about midlength of the
ore, drifts extending about 1200 feet northesst and southwest. Fromzthese
drifts cross-cuts will be driven at intervals acr&ss_the ore—formatiﬁg to
cul the variouségiﬁ$>éhown by diamond drilling from surface. It is pro-
bable that diémdnérariii héles will also have to be drilled undergrouhd
across the fofmqﬁigﬁ grom #hé drift between the cross-cuts in order to
obtain informatfaﬁ necessary fcrzplanning the stopes.

The size and design of the shaft depend on the amount of ore and

rock hoisted, and that will depend on the analysis of the ore end the capa-

city of the furnace, If we assume a conéentrating ratio of two tc one and
a concentrate containing 69% iron, & furnace producinz one hundred tons

a day of finished product will require approximately three hundred tons

of crude ore per day. Trom development there will be about f£ifty tons
more, mostly waste, making the total amount to be hoisted thres hundred
and fifty tons per day.

Une hoist is capable of handling men, supplies, ore and waste.

‘The arrangement recommended for shallow depth is & skip and a éage in

balance for double-shift hoisting. For single-shift hoisting, and for
depths greator than five hundred‘feet there should be two skips in balance:
with cages above them., In either arrangement the skip is idle when the
cage is in use, and vice versa. Consequently the time available for
hoisting ore and weste will be about five hours per shift, and the capa-

city per hour must be seventy tons for single-shift hoisting, or thirty-

AP



five tons for double-shifting hoisting. If a two-ton skip is used and
hoisting is done on two shifts, a skip and & cage in balance will have
ample capacity down to a depth of five hundred feet.

% shaft 12 ft. 10 in. lonz and 5 f£t. 2 in. wide insids of
timbers, with three compartments, will be large enough. ThereAwili be
two hoisting compartments and a pipé-and-laddar road. It is propoéed to
sink this shaft to a depth of thres hundred and fifty fset at the start,
and to open levels at two hundred feet and three hundred feet, leaving
a sump and skip~-pit fifty feet deep.

The headframs should be about sixty feet high, and should con-
tain two pockets, one for waste and one for ore, into which the skip éill
dump directly. |

%agte will be trammed up & trestle to & dump, ore will be hauled
away by truck.

Ore will pass through a primaf} breaker, and will then‘be ele-
vated on & belt to a fine crusher, before going to the fine—grinding?and
separation plant.

It is proposed to house all of the buildings, except the garage
and the treatment plant, under one roof. The estimate does not cover the

treatment~-plant.

General Specifications

1. General expense durinz construction

Office expense, taxes, royalty, supervision, accident insurence
and miscellansous,
2. Shaft (Drawing)

Vertical, 12 ft. 10 in. long by 5 ft. 2 in. wide inside, with

three compartments. Lined with sets of 8 x 8 timber on 5 ft. centers, with



2 in. lagging and 6 x 8 dividers. Depth 350 feet. Levels at -200 feet

and -300 feet.

3.

Yaterial: 10 ft. earth. 340 ft. rock, probably schist.
Shaft Plat: (Drawing) 200 ft. long. 2 pockets or chutes.
bir shaft and second outlet; connectibn through old workings.

Underground Development

¥ining system: Sublevel stoping

Mein dfifts and cross~cuts: 3000 feet.
Stope development: (2 stopes) 2200 feet.
Connectifdn to alf-shaft; 500 feet.

Undéfgréﬁndfdiamynd drilling: 5000 feet.

ﬁainten&nce.sf Equipment
Repairs during qﬁnstruation period.

Preparina;Sité

Grading, roads, water supply,; etc.

Head Frame
Steel or wood., 60 ft. high. & type.
Skip-dump and butterfly gate. 2 pockets for ore eand
waste. Two 6~ft. head-sheaves. |
TWaste Dump
Trestle 200 feet long. Car and hoist.
Hoisting Squipment

Single drum, 5 ft. x 5 ft., grooved for 1l-in rope.
Aderringbone gears to 50 #1.P. slip ring motor.
llope speed 500 feet per minute.

1 pulley stand.

2 two~ton Ximberley skips, welded.

2 cages, enclosed, with doors, welded. Safety catches.



9.

1400 ft. 1 in. 6 x 19 Plow steel rope

Lilly controller.

Main Building

and two sockets.

Brick, or corrugatad iron insulated with mineral wool, which-

ever is cheeper. 160 ft., by 30 ft.

dne story.

Concrete floor.

To house office, warehouse, shops, boiler and coeslbin, engine

room, a&nd change~house for sixty men,

10, Air Compreasor and Air Pives

llo

Roek

Type 10 -Imperisl, two stage compressor, capacity

1000 GF;?Q; delivered zir.

léo-cu.fft,"féceiﬁer and pining.

006liqg §§5a and pump.
650 £t. 6 in. pipe.
1000 rt. 4 in. pipe.
2000 ft. 3 in. pipe.
2000 ft. 2 in. pipe.

1000 ft. 1 in. pipe.

4000 ft. 1/2 in. and 3/L in. pipe.

Fittings.

Drills

6 Irifters

3 Jackhammers
2 Stopers

2 Spares

Hose, stesl, etc,



12. Loaders
1 EIMCO No. 12 Loader

2 Scraper hoists and scrapers. %iring and cable.

13. Haulage
2 2-1/2 -ton 5.8. locomotives ;
2 extra batterles.
1 chargic; sst or converter.
10 2~-ton Grenby cars.
3000 ft.»track, 30 1b, rails.
14. FPumpinz
Camerb; two-staze motor pumps with autematic control.
2000 g.p.m. against 300 ft. head.
Sump pump,

Carpenter ghop: bench, saw, bYorsr, joiner; grindstone.

Blacksmith and drill shop: blower, forge, anvil rod-
cutter, bit grinder, elsctric
furnace, electric arec welder,
cutting torch.

Yzchine shop: lathes, drill press, pipe machine, bolt

cutter, shaper, hacksaw, grinder,
eir drill, motor and shafting.

Bench and vises. Tools.

©lectriciar Shep: Bench and vise. Testing instruments.

16, Trucks and Tractors

1 2-1/2 ton trector and bulldozer.

1 two-ton truck

1 wagon, Gerage and repalr tools.



producticn of three hundrecd tons of crude ore per day, but not including

the magnetic concentrator, is estimated to be £400,020. Thisis roughly

Prpparing site

Head-f{rame, skip dump end pockets

Faste-dump and trestlc

Hain building

Air compressor and air pipes
Fock drills ans sisel
Loaders
Haulage
Pumping
Shops -
Trucks &nd
Ventilation and connection with old workings
Office and enzineering equipment
Change~house equipmont and first aid.
Prelirinary explorztion

Transformers and power line

Housing

Contingencies

Total

The cost cf exploring, developing and equipping the mine for a

$4.50 per ton of annual production, and 6,000 per

the mine to full production will require 18 to 20

months of surveying and diemond-drillinz,

men employec.

5,000
15,000
5,000
10,090
23,090
12,000
12,000
10,000
20,000
5,000
15,000
5,000
5,000
4,000
34000
20,000
10,000
40,000
11,000

£400,000

onths, including six

To bring



Cost of Production

On the basis of the same assumptions, on which the estimate of
the cost of developing and equipping the mine was besed, the cost of pro-

duction hes been estinsted as follows:

Fumber of men on surface 25
Rumber of men underground 40
{

Total number of men 5

Tons per man per day 475

Lverage wages per day £6.00

Cost per ton ol cruds cre:

Labor I1.25

Supplies .85
Total 2,10

Concentreting 025
Total "2.35

Concentration retio: 2 to 1l

Coat per ton of concenirates 2470
General overhead 230
Total - $5.00

Cost per unit of iron % .07 1/4



'17. Ventilation

01d sprays. Fan and tubing. Connections to old workings.

18, O0Office and Engineering Equlpment

Office furniture, calculating machines. typewriters, surveying
instruments., 3ample preparation.

19, Change House

Lockers, clothes hooks, washing and sanitery converlences,
sefety and first aid., ileatl.

20, Preliminery exploration

Dlemord drilling. 5,000 fest I £3.0

21, Transformers =nd sower line

Trapsformers, meters, lighining arresters, powsr line from

D
&0

. Housingz

(623

Beardins-houss, housges for mine foremen, shift-bosses;

3 .

mechenic, clerk and five femiliss of workmen. cst cf

the employees will live in Lincolnton or neizhbtorins villagss.

o

Capital Expenditure

1. General Expense during developrment

>
A
U
-
Q
(@}
()

tine office 12,050
Texes and Zoyeltiy 10,000
Supervision 15,000
Insurance 14,000

M scellansous 1,000

¥ 55,000

2. Shaft and 2 plats (Including sinking equipment) 50,000
3. Huain level development 60,000

4. Vainienance o equipment 5,000



